
NOy / NOx relationships in the GMI simulations:
Where does true remote-atmosphere NOx come from and

what determines the lowest simulated levels?
Import: Tropospheric O3 production (and OH levels) are most sensitive

to changes in NOx at low (1-50 ppt) levels; PDF of NOx is important

“Pervasive NOx” in the Troposphere

(1) Observed vs. modeled HNO3/NOx and PAN/NOx
• observations about tropospheric “age of air”

(2) NOx from aircraft: one day’s flights:
ignoring diel variation equivalent to huge horizontal misplacement

Robert Chatfield, NASA
(Ames Res. Ctr., chatfield@clio.arc.nasa.gov)

GMI Science Team

Nov. 6, 2003



age of air

∫[OH] dt

Note:
• Models tends to have more
HNO3 per unit NOx than Obser-
vations
• True for all meteorol. datasets
• Obs tend to have lower “age”

[HNO3]obs/[NOx]obs
[HNO3]mod/[NOx]mod

Obs Regions

1:1

(or, less NOx per unit HNO3)
... as in GEOS-Strat to GEOS-3 (says Jacob)



Note:
• MACCM3 seems to have
more spread in age than
DAO (GEOS-STRAT)

1:1



PAN also shows similar

Models tends to have less
PAN per unit NOx than Observations

[PAN]obs/[NOx]obs
[PAN]mod/[NOx]mod

1:1

Simple T effect?
... as in GEOS-Strat to GEOS-3 (says Jacob)



Overdisperse Sources of NOx

Strong diel pattern of aircraft emissions over the US
suggests that repeated “pulses” of NOx move away from N. America.

(1) Too much modeled NOx or too little NOy
in the HNO3/NOx and PAN/NOx ratios

• tropospheric “age of air” is better in DAO
compared to MACCM3, GISS

(2) NOx from aircraft: one day’s flights: 7:1 diel variation over U.S.
We would not tolerate inaccuracies of this sort f


